The electrochemical behaviour of potassium hydrogenperoxomonosulfate (KHSO 5 
The electrochemical behaviour of potassium hydrogenperoxomonosulfate (KHSO 5 Potassium hydrogenperoxomonosulfate (KHSO 5 ) is one of the most widely used disinfectants in medical practice, among well-known classes of chemical disinfectants -oxidants. It is included in the new generation of modern disinfection agents in the form of a stable triple potassium salt 2KHSO 5 ·KHSO 4 ·K 2 SO 4 , such as "Perform" and modified analogue of "Virkon" -"Ecocid S" (KRKA, Slovenia, Novo mesto).
) in the presence of sodium dodecylbenzenesulfonate (SDBS) has been studied using cathodic voltammetry at the carbositall electrode as indicating in the potential range of +1.0…-1.2 V (the reference electrode Ag, AgCl/KСl(sat)) (E p = +0.3 V). It has been experimentally proven that the height of KHSO 5 reduction peak decreases and the potential of the reduction peak is shifted toward more electronegative values with increasing of the background electrolyte pH from 0.80 to 7.17. The maximum peak (I p ) occurs at a pH of approximately 0.8 and at a pH around 5 the analytical signal almost disappears. The effect of pH on the peak potential (E p ) shows the following: when the pH value increases in the interval from 0.8 to 2, E p remains almost constant, but E p decreases sharply to the negative value with pH increasing over 2. It has been experimentally proven that SDBS leads to increase of the current peak and the peak potential shifts to the more electropositive side (+0.25→ +0.3V). The influence of the present SDBS has been examined. The current peak increases with the concentration of the surfactant
"Ecocid S" is a complex disinfectant in the form of a granulated water-soluble powder, which contains KHSO 5 (50%) and such excipients as a surfactantsodium dodecylbenzenesulfonate (SDBS to 15%), organic acids (malic and sulfamic acids), inorganic buffer systems (sodium polyphosphate, sodium chloride), an indicator of activity -azo dye and flavour with a citron odour. It is characterized by the broad-spectrum antimicrobial activity to bacteria, viruses, fungi, as well as to Mycobacterium tuberculosis [2, 4, 7-9]. It does not have the sensitizing and local irritative effect to the skin and is slightly irritating to the mucous membranes in regulated concentrations (0.5-4% by the active substance). Working solutions remain active for 7 days. It does not have the corrosive action and the negative impact on the surface treated. It is applied for preventive and forced disinfection. SDBD acts as a surfactant, thus providing a contact with the pathogen oxidant; reacts with membrane lipids and proteins causing denaturation of the cell membranes.
Determination (mass fraction) of active oxygen (in terms of active chlorine) in the product is carried out by iodometric titration [15] .
Scientific literature describes quantitative determination of KHSO 5 in "Virkon" disinfectant by the method of pH-potentiometric titration with the standard solution of tin (II) chloride in the presence of potassium bromide using a point platinum and glass electrode [5] .
Extensive literature survey reveals that various electrochemical methods have been reported for determination of electrochemically active compounds of various classes, including hydrogen peroxide and inorganic peroxides analysis [11, 13, 14, 20, 21] . Among them the method of voltammetry with the linear potential scan using a drop mercury electrode or its other modifications and solid platinum or gold electrodes is most commonly used. These electrodes are characterized by satisfactory reproducibility of research results and simple methods for their preparation. However, mercury is a toxic substance and other metals are rather expensive. It is also known that oxygen chemosorbs on Au, as well as on Pt, and forms oxide films. Adsorbed oxygen is involved in the anodic process, and Au oxides inhibit processes of the analyte electrooxidation. Thus, the electrodes based on cheap carbon materials such as carbon glass, carbon paste, carbositall are widely used [6, 12, 19] . They are characterized by high overpotential (low adsorption capacity in relation to O 2 and H 2 in the poten-tial work area) of hydrogen and/or oxygen (the ability to track multiple regeneration to obtain reproducible surface). In addition, these electrodes offer the ability to perform such analytical determinations, which mercury or other electrodes are not always possible to do. It has been very popular because of its excellent electrical and mechanical properties, a wide potential range, extreme chemical inertness and relatively reproducible performance [10, 16, 17] .
It has been previously proven that SDBS leads to increase of the KHSO 5 reduction peak at the carbositall electrode and the addition method was used for KHSO 5 determination in "Ecocid S" disinfectant, which contains SDBS surfactant [3] .
In the present work the results of elaboration of the quantitative determination method for KHSO 5 in the presence of SDBS by cathodic voltammetry at the carbositall electrode using the method of the calibration graph are presented.
Experimental Part
The solution of KHSO 5 ("Oxone The background solution was prepared by dissolving 68.1 g of potassium hydrogensulfate (KHSO 4 ) in a 500 mL volumetric flask by double distilled water to give the concentration of 1 mol L -1 . The pH was measured using an ionmeter of І-160М type (Belarus) with a glass electrode of ESL-43-07 type paired with Ag, AgCl/KСl (sat) electrode.
Electrochemical measurements were carried out in an АVS-1.1 analyzer (Volta, St. Petersburg) with a threeelectrode scheme by alternating the current mode with a square wave modulation in the potential range of +1.0…-1.2 V, W = 1000 rpm, the amplitude of 40 mV, ν = 65 Hz. The values of potential peaks directly at the maximum were measured by the electrochemical sensor "Module EM-04" with the accuracy of ±5 mV. The carbositall electrode was used as a working and an auxiliary electrode, and Ag,AgCl/KСl(sat) electrode type EVL-1М4 as a reference electrode.
The scheme of the reduction process is as follows:
Results and Discussion
The effect of the nature and pH of the background solution It has been experimentally proven that the height of KHSO 5 reduction peak at the carbositall electrode surface decreases, and the potential of the reduction peak is shifted toward more electronegative values with increasing of the background electrolyte pH from 0.80 to 7.17. The maximum peak (I p ) occurs at the pH of approximately 0.8, and at the pH around 5 the analytical signal almost disappears. The effect of pH on the peak potential (E p ) shows the following: when the pH value increases in the interval from 0.8 to 2, E p remains almost constant, but E p decreases sharply to a negative value with pH increasing over 2. That is why the optimum pH for analysis is ≤2 [3] .
The effect of a surfactant It has been experimentally proven that SDBS leads to increase of the current peak and the peak potential shifts to more electropositive side (+0.25 → +0.3V) (Fig. 1) .
The current increases probably due to alleviation of desorption of reduction products from the electrode surface, and acceleration of the electron transfer in the course of electrochemical reactions is caused by the ability of SDBS to adsorb on the hydrophobic surface of the electrode and to form a surface film that changes the overpressure [1, 19, 23] .
The influence of the present SDBS was examined. The current peak increases with the concentration of the surfactant up to 1.2×10 -3 mol L -1 and then stays almost constant with the increase in the concentration of SDBS above 3.0×10 -3 mol L -1 (Fig. 1) . That is why the optimum SDBS concentration for analysis is ≥3.0×10 -3 mol L -1 . It is known that Ecocid S disinfectant contains SDBS in the amount of 15% of the total content, i.e. in 0.5% of the working solution the concentration of SDBS is about 7.5×10 -4 mol L -1 . So, it was decided to use the method of the calibration graph to quantify the concentration of KHSO 5 in "Ecocid S" in the presence of SDBS excess (4.0×10 -3 mol L -1 ).
The procedure of obtaining results for the calibration graph
Working solutions were prepared by diluting 1.00, 2.00, 3.00, 4.00 and 5.00 mL of the stock solution with 10 mL of 1 mol L -1 background solution and 1 mL of 
0.2 mol L -1 SDBD each in a 50 mL volumetric flask by double distilled water. 25 mL of the working solution of a pure substance was transferred to the cell. The voltammograms were recorded by scanning the potential toward the negative direction in the potential range from +1.0 V to -1.2V. All data were obtained at room temperature.
The graph was plotted in the following coordinates: the height of peaks I p in μA at 0.3 V on the ordinate axis and the corresponding concentration of KHSO 5 c in mol L -1 on the abscissa axis (Fig. 2) . Analytical characteristics of the calibration graph of the KHSO 5 voltammetric determination procedure are given in Tab. 1.
The procedure for quantitative determination of KHSO 5 in "Ecocid S"
The test solution was prepared by dissolving 0.5 g of the powder in a 100 mL volumetric flask by double distilled water to give the concentration of 7.75×10 -3 mol L Table 2 The results of voltammetric determination of potassium hydrogenperoxomonosulfate in "Ecocid S" (n = 5; P = 0.95%)
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